Abstract
T he incidence of obesity is increasing in children, in both developed and developing 2 showed that the prevalence of overweight in children 3 Obesity influences health, both physically and psychologically. If obesity persists until pre-adolescent years, sexual maturity may occur earlier. 4 The age of onset of secondary sexual maturity also depends on other factors, including race and nutritional status. decrease in the age of menarche, especially in the last four decades. This earlier onset is thought to be the result of better nutrition, better environmental conditions, decreased burden of infectious diseases, and, perhaps, increased prevalence of obesity. 5 Children with excess weight have been reported
The average age of initial pubic hair growth, breast growth and menarche were reported to be 9. 5, 9.5, and 8 Most studies on secondary sexual maturity, especially those performed in Indonesia, have been cross-sectional studies. A longitudinal study may provide aimed to assess the average onset age of secondary sexual maturation in obese vs. non-obese girls.
Methods
influence of obesity on the onset of secondary sexual Obesity was defined as body mass index (BMI) at or above the 95 th percentile according to the Centers Obese girls, identified in the previous obesity screening, were compared to non-obese girls, whose BMI was below the 85 th were matched for age and schools. 9 excluded girls who had already experienced secondary sexual maturation and those with short stature. growth were assessed using the Tanner scale for girls.
their Tanner stage for secondary sexual maturation Examinations were performed at school clinics, or if there was no clinic in certain schools, examinations were conducted in a classroom. Every measurement was performed by an observer who was accompanied by a female teacher, to minimize discomfort to the girls. Reliability of the examinations was assessed with agreements between examiners. Agreements ( Other information, such as age in months, paternal and maternal education level and occupation, as well as at the beginning of the study. The Commission on University, Faculty of Medicine approved this study.
Data was processed by survival analysis.
Cox regressions were used to analyze factors that might
Meier tests were used to analyze the survival data for
Results
characteristics of subjects are shown in Table 1. interval (CI) for obesity status, paternal and maternal education and occupations, as well as maternal age of menarche compared to the onset of secondary sexual maturity are presented in Table 2 . Cox regression analysis revealed that only obesity status significantly influenced the onset of secondary sexual maturation Accumulation of fat in obese girls leads to higher levels of estradiol. Increased levels of estradiol may stimulate further estradiol secretion from the ovaries by initiating the ovarian cycle. The increased level of estradiol, both from the ovary in addition to that contributed by the fatty tissue, is responsible for the appearance secondary sexual characteristics.
In addition to estradiol, stored fat may also increase leptin levels. Leptin may also promote the start of puberty through the neuroendocrine control of the pubertal process. It appears that the trend in the decreasing age of menarche may be associated with increased prevalence of obesity. 5 After controlling for possible confounding factors, e.g. paternal and maternal education and occupations, as well as maternal age of menarche, only obesity status was significantly associated with earlier onset of secondary sexual maturation.
The information obtained from this study is important in the assessment of precocious puberty. Obese girls in this study began to have breast budding at consensus of early puberty in females, which is onset of puberty before the age of eight years.
A strength of this study was its prospective, of eight years because girls may have their normal onset of puberty after this age. The girls were followed every four months, in order to not miss the appearance of secondary sexual characteristics. After two years of follow up, we had expected that some subjects would have entered puberty.
excluded some younger girls already in puberty, resulting in underestimation of the influence of obesity in advancing puberty.
Again, this aspect was not addressed in our study, due to our 24 month follow up time period, which was not long enough to detect this adverse outcome of early puberty, and hence, obesity in children.
In conclusion, obesity was associated with earlier onset of puberty in girls. Obese girls entered puberty around 3 to 9 months earlier than their non-obese peers. Further study is needed to show whether this advanced puberty is associated with shorter final height.
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